The link between taxes and occupational choices is central for understanding the welfare impacts of income taxes. Just as taxes distort the labor-leisure decision, they may also distort the wage-amenity decision. Yet, there have been few studies on the full response along this margin. When tax rates increase, workers favor jobs with lower wages and more amenities. We introduce a two-step methodology which uses compensating differentials to characterize the tax elasticity of occupational choice. We estimate a significant compensated elasticity of 0.03, implying that a 10% increase in the net-of-tax rate causes workers to change to a 0.3% higher wage job.
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Introduction
It is well-known that taxes can distort individual labor supply decisions. Following the dramatic declines in marginal income tax rates in the 1980s, a sizeable literature exploited the tax schedule changes to study the price elasticity of labor supply. Numerous papers have estimated the impact of income taxes on the number of hours worked and labor force participation decisions. Economists have also noted that income taxes may affect many other aspects of labor supply decisions. For example, Feldstein (1997) highlights the importance of understanding other facets of labor supply:
The relevant distortion to labor supply is not only the effect of tax rates on participation rates and hours but also their effect on education, occupational choice, effort, location, and all of the other aspects of behavior that affect the short-run and long-run productivity and income of the individual. Unfortunately, we still know very little about how taxes affect labor supply defined in this broad way. (page 209)
More than a decade later, researchers have made limited progress on understanding the effect of income taxes on labor supply beyond working hours and labor force participation decisions.
In this paper, we study the effect of income taxes on occupational choices using the 1981-1997 Panel Study of Income Dynamics (PSID). In a simplified equilibrium model, every job entails two types of compensation to workers: the pecuniary compensation that is subject to income taxes (which we call wages) and the non-pecuniary compensation that is non-taxable (which we call amenities). These amenities are very broadly defined, including qualities such as difficulty of the job, convenience of the hours, collegiality of the working environment, provision of generous health insurance, on-the-job safety, etc.
When the marginal tax rate (τ ) increases, the net-of-tax rate (1 − τ ) is lowered, meaning that the worker keeps less of each dollar that he earns. As a result, a high tax rate diminishes the benefit to high wage occupations and induces the worker to choose a job with more amenities.
Compared to hours worked or labor force participation, the occupational-choice facet of labor supply is difficult to study empirically for a number of reasons. While working hours and participation status are observable to econometricians, job-specific amenities often vary along multiple dimensions and many of them are not observed in the data (e.g., difficulty of the job, convenience of the hours, and collegiality of the working environment). Furthermore, classification of occupations in survey data contains substantial measurement error. When using an indicator for job changes as the dependent variable in regression models, occupation misclassification cannot be considered classical measurement error and may bias estimates.
We introduce a two-step estimation procedure to study the relationship between income taxes and occupational choices. This procedure recognizes that compensating differentials can be used to measure all disamenities associated with a job. Assuming a worker receives a fixed amount of total compensation in a competitive labor market, a job with a lot of disamenities must pay higher compensating differentials to attract workers. Therefore, the choice over jobs with different amenities is equivalent to the choice over jobs with different compensating differentials. In the first step of the two-step procedure, we estimate the compensating differential for each occupation in each year which will be used as the dependent variable in the second step. Using compensating differentials to study occupational choices has two advantages. First, it allows us to measure total amenities without having to observe each specific type of amenities that a worker receives. Second, because the estimated compensating differentials are continuous variables, we can model occupation misclassifications in the data as classical measurement error. Classical measurement error in the dependent variable does not bias estimates in linear models.
In the second step of the two-step procedure, we relate the difference in the compensating differentials of the new occupation and the old occupation to the change in a worker's marginal net-of-tax rate (1 − τ ). Because a worker's marginal net-of-tax rate is endogenous to compensating differentials, we use an instrumental variable (IV) strategy. The standard instruments found in the tax literature such as Gruber and Saez (2002) , Eissa and Hoynes (2004) , and Auten et al. (2008) calculate the predicted tax rate change by holding the base period income constant and only using tax schedule changes to generate exogenous variation in the change in the tax rate. As explained later in the paper, however, the error term in our second-step specification contains compensating differential heterogeneity which is correlated with the base period labor income. This correlation is potentially problematic so we purge the predicted tax change variation resulting purely from differences in the base period labor income using a "simulated IV" approach introduced by Gruber (1996a, 1996b) and Cutler and Gruber (1996) .
By ridding the variation in the base year labor income, our identification strategy relies on the differential impact that tax schedule changes have on workers with different initial tax-related characteristics such as spousal earnings and capital income.
Our empirical model includes occupation-year fixed effects, flexibly controlling for tax-driven general equilibrium effects that may change wages and the provision of amenities in an occupation. Because we use a two-step procedure, we adjust for the estimation error in the first step when estimating the second-step equation. We also apply the multi-way clustering method introduced by Cameron et al. (2006) to account for correlations between observations of the same worker over time and between observations of workers in the same occupation. Our analysis sample includes both workers who switch jobs from the first period to the second period and workers who do not.
Basic theory suggests that, all else equal, a higher marginal tax rate induces the worker to choose a job that pays less in wages but more in amenities. A naïve OLS model produces an estimate with the wrong sign: Higher tax rates lead workers to choose higher wage jobs. This finding confirms the endogenous relationship between wages and marginal tax rates. Our IV estimates, however, have the expected sign: Higher tax rates induce workers to choose jobs with lower wages and presumably higher amenities. Therefore, the findings in this paper show that occupational choice is indeed a component of income tax distortion. Although statistically significant, the magnitude of our estimates turns out to be economically modest. Our preferred estimates suggest a compensated elasticity of 0.03, implying that a 10 percent increase in the net-of-tax rate causes workers, on average, to switch to an occupation paying 0.3 percent higher wages. Interestingly, we estimate similar elasticities for both men and women and we find no evidence that younger workers are more responsive to tax changes than older workers in choosing occupations with different wages and amenities.
By construction, our empirical strategy captures any amenity that varies across jobs. For example, some jobs are riskier than others, and some jobs provide more generous health insurance plans than others. Our estimates reflect the worker's choice over on-thejob safety and the generosity of employer-provided health insurance. However, if a worker decides to work harder when he faces a lower marginal tax rate regardless of which job he chooses, this effort effect will not be captured by our estimates. As shown in Albouy (2009), federal taxes are levied on nominal wages which discourage workers from living in cities with above-average wages and high cost-of-living. Our paper does not explicitly model location choices, but to the extent some jobs are concentrated in certain geographic areas, local amenities associated with these jobs are captured in our estimates.
The wage-amenity choice with respect to taxes is a critical component of the individual labor supply response to taxes. By distorting occupational choices, income taxes can lead to inefficiently allocated workers with potentially long-term economic consequences. A previous literature has studied the link between income taxes and specific amenities. For example, Gruber and Lettau (2004) investigate the tax effect on health insurance provision by employers, and Powell (2009) examines the wage responses to tax changes of jobs with different injury and mortality risks. However, no study has estimated the overall tax elasticity of the wage-amenity tradeoff. We view this paper as a direct complement to the existing literature.
The rest of this paper proceeds as follows. In section 2, we review the existing research. We then present a theoretical framework on the effect of income taxes on the demand for wage and amenities in section 3. In section 4, we discuss the data used in this paper. Section 5 introduces our two-step methodology and explains our identification strategy. Section 6 presents the estimation results, and section 7 concludes.
Previous Research
There is a large existing literature on taxes and labor supply. This literature is summarized by Hausman (1985) and Blundell and MaCurdy (1999) [These] studies focus on labor force participation and hours because those are the aspects of labor supply that are easily measured. In actual practice, individuals can vary their labor supply in the short run by changing how hard they work and in the long run by their location and the types of jobs that they accept. (page 553)
Our paper contributes to the literature by examining the occupational choice aspect of labor supply.
A related set of studies has looked at the effect of taxes on self-employment and entrepreneurship. Gentry and Hubbard (2002) study the impact of tax progressivity on the decision to become an "entrepreneur." They find evidence suggesting that a progressive tax schedule with imperfect loss offsets discourages entry to entrepreneurship. Bruce (2000 Bruce ( , 2002 investigates the link between tax rates and transitions into and out of self-employment. He finds higher marginal tax rates actually increase the probability of self-employment. He interprets this counter-intuitive finding as evidence of tax evasion among the self-employed.
Few studies have examined the relationship between taxes and occupational choice. Gentry and Hubbard (2004) look at the effect of tax rates and tax progressivity on changing to a self-reported "better" job. They argue that a more progressive tax system reduces the return to job search and discourages upward job mobility. They find that both higher tax rates and increased tax progressivity decrease the probability that a head of household will move to a better job in the coming year.
In contrast to specifications where the dependent variable is an indicator for job changes, our specification uses compensating differentials as the dependent variable.
A sizable literature in the field of labor economics estimates compensating differentials associated with various job characteristics. For example, Duncan and Stafford (1980) establish the presence of compensating wage differentials for union workers. Garen (1988) estimates wage premia for risk of fatality and injury. Kostiuk (1990) shows a positive wage premium for shift work. However, no studies have used compensating differentials to examine the link between incomes taxes and occupational choices. While an indicator for job changes as the dependent variable may capture whether taxes matter to occupational choices, using compensating differentials as the dependent variable allows us to investigate both the direction of the tax effect on occupational choices (i.e., a higher tax rate causes the worker to choose a lower wage job) and the magnitude of the effect.
This paper is also closely related to the literature on the elasticity of taxable income. Feldstein (1999) argues that the compensated elasticity of taxable income is the central parameter needed to calculate the deadweight loss associated with income taxes.
Given its importance, many studies have estimated the elasticity of taxable income using different data and empirical strategies. 1 We use a specification that is similar to the one found in Gruber and Saez (2002) and Auten et al. (2008) . Our parameter of interest is, theoretically, a component of the overall tax elasticity, and we specify this relationship in section 6. We believe that understanding the magnitude of the components is important tax distortions occur. The economic consequences can be very different if workers respond to taxes by changing the number of hours they work than if they respond by changing occupations.
Theoretical Framework
In this section, we illustrate the intuition behind our empirical test using a simple model.
Assume that a worker chooses from a continuum of job options. Each job offers a combination of wages (w) that are subject to income tax and amenities (n) that are nontaxable. For any given worker at a given time, higher amenities imply relatively lower wages (w (n) < 0), all else equal. Let y denote the worker's other income, and T [z] the total tax liability given total taxable income z. The worker maximizes his utility over consumption (c) and amenities (n) subject to his budget constraint.
The first order condition of this maximization problem can be expressed as
Assuming that w (n) is unchanged by tax changes for the worker, equation (1) suggests that when the marginal tax rate (T ) increases, the left hand side of the equation increases, implying that
decreases. Under the standard assumption that the utility function is concave, the demand for n must increase relative to the demand for c. Thus, the relative demand for wage compensation decreases when the marginal tax rate increases.
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In practice, tax changes may induce changes to w (n). For example, higher taxes may cause firms to increase the provision of non-taxable compensations. This paper focuses specifically on the individual occupational decision and does not explicitly model the firmlevel decisions concerning wages and amenity provision. Our empirical strategy, however, will flexibly account for such general equilibrium effects.
The simple model described above offers two key insights. First, the model shows that the marginal net-of-tax rate, 1 − T or 1 − τ , is the price of amenities faced by the worker. Therefore, it is the marginal tax rate, not the average tax rate, that is the relevant tax measure in studying the wage-amenity tradeoff. Second, the model suggests that for any given after-tax income I, we expect a higher price of amenities reduces the demand for amenities (
. Since we do not observe n in the data, our empirical strategy focuses on the relationship between the marginal net-of-tax rate and the choice of wage.
When a worker's marginal net-of-tax rate increases, we expect to see him move to a higher wage job with fewer amenities, all else equal.
3 This model prediction guides our empirical specification where we study the relationship between the change in the individual's wage and the change in the tax rate, holding after-tax income constant.
Data Description
We use the Panel Study of Income Dynamics (PSID), a longitudinal data set containing household-and individual-level variables on a wide range of topics. Starting with the 1981 data, the PSID provides consistent occupation and industry codes using the 1970 3-digit Census coding. After the 1997 survey, the PSID becomes a biennial survey and we can no longer observe individuals' annual income in a continuous manner. 4 Our final data set, therefore, includes the years 1981-1997.
There are three sets of variables in the PSID that we use in our analysis. The first set includes income and family composition variables. We use these variables as inputs to the NBER's TAXSIM program to estimate tax liabilities and marginal tax rates. Specifically, the TAXSIM calculation of marginal tax rates is based on a very small finite difference in income (1 cent), and the TAXSIM calculator is widely used in the elasticity of taxable income literature. 5 Butrica and Burkhauser (1997) show that the tax rates and tax liabilities calculated by NBER's TAXSIM are similar to tax burden values supplied by the PSID staff from 1980 through 1991, the last year the PSID staff provided such information. Second, the PSID provides detailed information on labor supply. We derive the hourly wage rate for each worker in each year by taking the ratio of the worker's total labor income to his total hours worked. This hourly wage rate measure is used in the estimation of compensating differentials.
Third, the PSID contains 3-digit occupation and industry codes from the 1970
Census coding system. We use the occupation and industry codes that refer to each person's main job. One concern with the 3-digit coding system is that it may be too detailed and have a great deal of misclassifications. To minimize these errors while still capturing meaningful transitions between jobs, we categorize workers by the 2-digit occupation codes interacted with the 1-digit industry codes. 6 We believe that it is potentially interesting to distinguish the same occupation by industry. For example, accountants in the finance industry and accountants in public administration may receive very different amenities. In addition, this type of job transition may be relatively easy to make, providing a rich source of occupational changes in response to taxes. In the rest of this paper, 4 The income measures in the PSID refer to the previous year so after 1997, we cannot determine a person's marginal tax rate and occupation in the same year. For example, the 1999 PSID tells us the worker's occupation as of 1999 but we have no way of knowing his 1999 income because the 1999 PSID only reports his 1998 income and the 2001 PSID only reports his 2000 income.
5 See Feenberg and Coutts (1993) for more details about the TAXSIM calculator. 6 We follow Kambourov and Manovskii (2009) in constructing the 2-digit occupation codes.
we refer to occupation-industry combinations simply as "occupations."
We limit our data set to workers between the ages of 25 and 55. We also exclude the self-employed from the sample because they may face a very different set of amenities than other workers in the same occupation. In our main specification, we follow Feldstein (1995) and Gruber and Saez (2002) and focus on behavior changes over a three-year time interval. This time interval seems appropriate because it is long enough for workers to respond to tax changes and switch occupations and it is also short enough for the tax change to stay relevant. We try alternative time intervals as robustness checks. In all analysis, we use sample weights to obtain nationally-representative estimates.
Our final analysis sample has 44,062 worker-year observations. Table 1 shows the summary statistics of our sample. On average, we observe 40.7 percent of the respondents change their occupations within the next three years. We are not the first to find such a large occupation change rate in the PSID. Kambourov and Manovskii (2009) provide an extensive discussion on this issue. The possibility of misclassification is high. If one constructs an indicator for job changes using these occupation categories directly, the indicator variable would contain substantial measurement error and such measurement error cannot be treated as classical because of the nature of binary variables. Our empirical strategy avoids this problem by looking at the change in compensating differentials rather than the change in these occupation categories. Figure 1 shows the occupation change rate across years by age group. It is reassuring that the younger workers appear to have higher occupational change rates than older workers. Table 2 lists the most frequent transitions as a percentage of the original occupation population.
In Figure 2 , we graph the sample-average marginal tax rate and occupation change rate together. We are not suggesting that any relationship from this graph should be interpreted as causal. The overall occupation change rate during the sample period remains relatively stable, but the calculated average marginal tax rate declined significantly. The Economic Recovery Tax Act of 1981 (ERTA1981) and the Tax Reform Act of 1986 (TRA1986) are the major tax changes taking place during the sample period.
For example, ERTA1981 decreased marginal rates from 70 percent to 50 percent, and TRA86 cut the top federal income tax rate further to 28 percent. In addition, the Earned Income Tax Credit (EITC) was significantly expanded in 1987. The Omnibus Budget
Reconciliation Act of 1990 and 1993 subsequently increased the top federal income tax rate. It is reassuring that the average marginal tax rate shown in Figure 2 reflects the major tax schedule changes. The many and significant changes introduced by these tax reforms provide useful variation to identify the effect of income taxes on occupational choices.
Estimation Strategy

The Setup of the Main Specification
The empirical question that we are interested in is whether workers move to higher wage jobs when net-of-tax rates increase. Suppose individual i works in occupation k at time t − 1 and faces a marginal tax rate of τ ikt−1 . At time t, the tax schedule changes and he chooses to work in occupation j. If we could observe individuals' counterfactual wages in occupations they are not working in, our ideal specification would be:
where T t (z) is the tax liability under the tax schedule at time t for total pre-tax income z.
The left-hand side of equation (2) is the log difference between the wage rate that individual i receives in his new occupation j at time t (w ijt ) and the wage rate he would have received in his old occupation k at time t (w ikt ). We choose to use this variable as the dependent variable rather than the log difference of the two observed wage rates (ln w ijt − ln w ikt−1 ) for two reasons. First, note that
When the tax schedule changes, the worker may receive a different wage rate even if he stays in the same occupation (i.e., the second term ln w ikt − ln w ikt−1 = 0). For example, tax decreases may cause the worker to work harder and receive a higher wage. By focusing on wage differences in the same time period, we net out wage changes over time that have nothing to do with occupational choices. For workers who do not change jobs from time t − 1 to t (i.e., j = k), our dependent variable equals zero. Second, the choice of dependent variable makes the economic interpretation of equation (2) intuitive. After the tax change, the worker faces a menu of jobs with different wage-amenity combinations which may have shifted from time t − 1. Given the change in his marginal tax rate, the worker re-optimizes along the wage-amenity margin and chooses from the current menu of wage-amenity combinations.
The right-hand side of equation (2) is similar to the Gruber and Saez (2002) specification and separately estimates the substitution and income effects. 8 By separately estimating the income effect, we can interpret the coefficient on the marginal net-oftax rate variable (β 1 ) as a compensated elasticity. When the marginal net-of-tax rate increases, we expect workers to move to higher wage jobs. An increase in after-tax income should cause workers to move to lower wage jobs due to an increased demand for amenities.
Therefore, we expect β 1 > 0, β 2 < 0.
The right-hand side of equation (2) also includes occupation-year fixed effects (γ kt−1 ). These fixed effects flexibly control for any natural job transitions at each point of time. There may be occupation-specific shocks, including tax-induced general equilibrium effects on each occupation, which influence the flows into and out of a specific job. The occupation-year fixed effects absorb these confounding factors and help us identify the true effect of income taxes on occupational choices. In addition, X it−1 is a vector of control variables at time t − 1, including race, sex, marital status, education, number of dependents, job tenure, job tenure squared, and age group fixed effects.
Although equation (2) has many nice features, it cannot be estimated directly in practice because we do not observe w ikt , the wage that individual i would have earned at time t in occupation k had he not switched to occupation j. To circumvent this problem, we use the compensating differentials of these occupations instead of the wages themselves.
Estimating Compensating Differentials
The wage received by individual i in occupation j at time t can be decomposed into two parts.
ln w ijt = α it + φ it (n ijt )
8 Our income effect variable is slightly different than the Gruber-Saez variable. Our specification holds the taxable income at time t − 1 fixed, whereas the Gruber-Saez specification lets taxable income change between periods t − 1 and t. The income effect is the response to the budget constraint shift and we want the specification to reflect this insight. We hold z constant so that households are responding only to the budget constraint shift.
α it is the return to the individual's ability and effort at time t. It represents the wage earned by the individual regardless of occupation. φ it (n ijt ) represents the tradeoff between wages and amenities faced by the individual. A higher n ijt means that the worker receives more amenities. φ it (n ijt ) can be interpreted as the individual-specific compensating differential.
Let φ jt represent the average compensating differential for occupation j at time t. We rewrite the wage equation as
where μ ijt ≡ φ it (n ijt ) − φ jt is individual heterogeneity in the compensating differential.
Note that equation (3) places no real restrictions on the wage function and is essentially tautological. The purpose is simply to divide each person's wage into separate components: return to skill/effort, mean compensating differential for the occupation, and individual heterogeneity. This heterogeneity in the compensating differential may exist for two reasons. First, the worker may receive a different level of amenities (n ijt = n jt ).
Second, the worker may face a different price function for amenities. Put differently, a worker may get more amenities than the average worker in an occupation and the worker may get paid a higher wage for a given level of amenities. Our wage model allows for both types of individual heterogeneity in the compensating differential within an occupation.
Using the compensating differentials in place of wages, we plug equation (3) into equation (2) and get
φ jt − φ kt is the difference in the compensating differentials between the old and new occu-pations of individual i at time t, reflecting differences in amenity levels. 
where V includes job tenure, job tenure squared, and a vector of age group fixed effects.
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Because the α it term drops out when we take the log difference of two wage rates (ln w ijt − ln w ikt ), the form of α it is largely irrelevant. Identifying α it would certainly help the precision of our estimates in our first step, but it is unnecessary for obtaining consistent estimates of the tax elasticities. We test the sensitivity of our results to the specification of α it in a robustness check later in this paper and show that the exact specification does not, in fact, seem to matter.
The compensating differentials (φ jt ) capture any job characteristics that vary across occupations. Because our empirical strategy compares the compensating differential of the old job to that of the new job in studying the wage-amenity tradeoff after tax changes, we cannot apply our empirical strategy to study the occupational choices of recent graduates who just enter the labor market as they do not have an old job. Neither can we apply our empirical strategy to workers who exit the labor market as they do not have a new job.
9 Even though the left-hand side of equation (4) (φ jt − φ kt ) may seem to only vary at the occupationyear level, it actually varies at the individual level because k and j index the occupations of individual i's choosing at times t − 1 and t.
10 Because equation (5) includes individual fixed effects, time-invariant individual characteristics such as gender, race, and education attainment are implicitly controlled for.
Instruments
The main specification shown in equation (4) cannot be estimated consistently using ordinary least squares (OLS) because the tax variables are endogenous. Tax rates and tax liabilities are functions of wages and, similarly, compensating differentials. Workers who switch to high wage occupations will see their taxes increase. To solve the endogeneity problem, we need to construct valid instruments for the tax variables.
The natural candidate to instrument for the tax change variable ln
is the Gruber-Saez instrument ln
, where τ p ikt is the "predicted" marginal tax rate constructed by holding the worker's base period income and characteristics fixed and applying the new tax schedule. Recall that the residual term in equation (4) contains both a random error component and a component representing the individual heterogeneity in compensating differentials. The compensating differential heterogeneity term is correlated with labor income, and the Gruber-Saez instrument is constructed using base period characteristics including labor income. As a result, the residual term in our main specification may be correlated with the Gruber-Saez instrument.
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We construct a valid instrument by purging the variation in workers' base period labor income from the standard Gruber-Saez instrument. The idea is that the GruberSaez instrument includes two sources of variation: One is the variation in workers' base period labor income, and the other is the variation in workers' base period other income and tax-related characteristics. If we remove the former from the Gruber-Saez instrument, we obtain an instrument that varies across individuals only because the tax change affects workers differently based on their other income (e.g., spousal earnings and asset income) and tax-related characteristics (e.g., marital status and number of dependents) in the initial period.
11 Another way to think about the difference between our main specification and the Gruber-Saez specification is that we do not observe individual-specific compensating differentials whereas Gruber and Saez (2002) observe their dependent variable at the individual level. We use estimates of occupationspecific compensating differentials as the dependent variable and move the individual heterogeneity term to the right hand side of the main specification. This rearrangement allows us to measure the dependent variable, but it causes the Gruber-Saez instrument to be problematic in our model.
The idea is best illustrated through an example. Say that worker A has a spouse who makes $50,000 in earnings. The other workers in the same occupation-year have $30,000 spousal earnings. The Gruber-Saez instrument tells us the predicted tax change for worker A given A's labor income, $50,000 in spousal earnings, and the change in the tax schedule. We can also calculate worker A's predicted tax change given A's labor income, the spousal earnings of the other workers ($30,000), and the change in the tax schedule. This is the counterfactual tax change that worker A would have experienced with his own initial labor income but the spousal earnings of the other workers in the same occupation-year. In other words, the only source of variation in this counterfactual tax change is the interaction between the tax schedule change and the worker's initial period labor income. The difference between the Gruber-Saez instrument and the counterfactual predicted tax change is, therefore, due entirely to the fact that worker A has $50,000 spousal earnings in the initial period whereas other workers have $30,000.
Specifically, our instrument is
where the first term is the Gruber-Saez instrument and the second term is the counterfactual predicted tax change. In practice, we borrow the idea from the simulated instrument literature introduced by Gruber (1996a, 1996b) and Cutler and Gruber (1996) and calculate the second term by "cycling" the other income and tax-related characteristics of every other worker in the same occupation-year and then taking the average. As illustrated in the example above, we subtract this term from the Gruber-Saez instrument to remove the part of predicted tax change that is driven by workers' own labor income and to retain the part of predicted tax change that comes from differences in initial characteristics (other than labor income). We also construct an instrument for the after-tax income change variable in a similar way.
The variation in our instrument comes from the fact that when the tax schedule changes, workers with different initial other income and tax-related characteristics may experience different changes in their marginal tax rates. 12 Our identification assumption, therefore, is that these initial other income and tax-related characteristics do not systematically affect workers' decisions to change jobs other than through the nonlinear interaction with the tax schedule change. Similar identification assumptions have been used in many previous studies. For example, researchers compare single women with and without children before and after EITC expansions to identify the effect of EITC on labor supply (see Eissa and Hoynes (2006) for a summary). Studies such as Eissa (1995) treat primary earners' income as exogenous in identifying the tax effect on the labor supply decision of secondary earners. Although identification assumptions cannot be directly tested, we estimate models allowing workers with different base period spousal income, asset income, and marital status to follow different trends in job switching as robustness checks later in the paper.
Estimation Results
Basic Results
The first step of our two-step methodology is to obtain compensating differentials for each occupation in each year. We estimate equation (5) applying the PSID sample weights and clustering the standard errors at the individual level. We also require an occupation-year to have at least 3 observations to be included in the sample. This restriction affects 40 occupations out of the total of 174 occupations in the sample.
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Our measure of compensating differentials is a summary statistic of all amenities associated with an occupation. Since we cannot create a full list of all amenities, it would be impossible to know the true compensating differential function and to verify whether φ jt is the "right" compensating differential estimate. However, there are ways for us to indirectly check whether these estimates are sensible. We previously presented the most frequent occupation transitions observed in the sample in Table 2 . Because of the apparent fluidity between some occupations, we would think that these occupations may have very similar compensating differentials. We find it comforting that this seems to, in fact, be the case. For example, the two most frequent transitions are between "Operatives (Manufacturing)" and "Craftsmen (Manufacturing)." "Operatives (Manufacturing)" is estimated to have the 88th highest average compensating differential while "Craftsmen (Manufacturing)" has the 89th highest. The similarity of these estimates suggests that these jobs are close substitutes.
14 The second step of our two-step estimation procedure is to regress the change in predicted compensating differentials on tax changes. The dependent variable, the difference in compensating differentials, is estimated rather than observed. In the second step of our estimation, we use the variance-covariance matrix of the first-step regression to adjust the sample weights. Specifically, we weight each observation by the inverse of the standard error of the dependent variable. In addition, we also incorporate the PSID weights to ensure that our sample is nationally representative. Because our sample observations are not independent of each other, we need to adjust the estimated standard errors accordingly. The PSID is a panel data set, so we must adjust the standard errors by clustering at the individual level. Furthermore, we estimate compensating differentials for each occupation in each year, and these compensating differentials appear to be serially correlated. Therefore, we also adjust the standard errors by clustering at the occupation level. We use the multi-way clustering procedure introduced by Cameron et al. (2006) to account for clustering at both the individual and occupation levels.
In our model, we hypothesize that workers will choose higher wage jobs when their 14 We also check the internal consistency of the compensating differential estimates by examining how correlated the compensating differentials of the same occupation are over time. We find very strong correlations. The results are shown in the working paper version of this paper.
net-of-tax rate increases and β 1 should be positive. We also hypothesize that a higher after-tax income will cause the worker to demand more amenities and lower wages and β 2 should be negative. Column (1) of Panel B in Table 3 presents the OLS estimates. The OLS estimate of β 1 is negative and statistically significant, and the OLS estimate of β 2 is positive and statistically significant. This finding is consistent with our suspicion that the change in the tax variables are endogenous. A worker who moves to a higher wage job will probably also face a higher tax rate because of his higher income. In addition, the OLS estimation results show that male, white, and more educated workers tend to move to higher wage jobs. The number of dependents and the job tenure in the old occupation do not seem to have a significant impact.
Panel A in Table 3 presents the first stage results for our main specification using the instruments described in the previous section. We report the relevant coefficients and Shea's Partial R 2 statistic which indicates the strength of the first stage. Note that our instruments strongly predict the endogenous variables.
15 Column (2) of Panel B in Table 3 presents the IV estimates. Unlike the OLS estimates, the IV estimate of β 1 has the expected sign. The estimated magnitude suggests that a 10 percent increase in the net-of-tax rate would cause individuals to move to an occupation with a wage that is 0.33 percent higher. This elasticity is economically modest, though statistically significant.
The IV estimate of β 2 , the effect of changes in after-tax income on occupation choices, is small and statistically insignificant. The coefficients on other control variables are similar to the OLS estimates.
Robustness Checks and Extensions
We identify the effect of income taxes on occupational choice by exploiting the nonlinear interaction between tax schedule changes and workers' initial other income and taxrelated characteristics. A central assumption of our empirical strategy is that these initial other income and tax-related characteristics do not predict secular trends in occupational choices that correlate with tax changes. For example, our identification may fail if workers with higher spousal earnings experience a larger increase in marginal tax rates and they also tend to move to jobs with lower wages and higher amenities in those years. Although the identification assumption that the initial other income and tax-related characteristics are exogenous cannot be directly tested, we can estimate models with various controls of initial spousal income, asset income, and marital status to check the robustness of our results.
In columns (2) and (3) of Table 4 , we follow Gruber and Saez (2002) by including linear controls and a more flexible spline in the second-step specification. The linear controls simply involve including asset and spousal income as control variables. The spline allows the effect to be non-linear. We include two separate 5-piece splines for both asset income and spousal income. The results are very similar to the main results shown in column (1). In column (4) of Table 4 , we include the interaction between year fixed effects and spousal and asset income in the initial period. This specification allows workers with different base period spousal and asset income to follow different trends in each year. The results remain very similar to the main results. In column (5) of Table 4, we include the interaction between year fixed effects and an indicator for being married.
This specification allows married workers to follow different trends than single workers in each year, and again, the results are unchanged. Overall, these robustness checks provide support to our identification assumption.
Our wage model makes the assumption that α it = α i + V it δ. We argue that the exact specification of α it is unimportant since this term differences out. We can test the validity of this argument by changing the specification of α it . In column (6) of Table 4 , we replicate our analysis using α it = α i in equation (5). Thus, the compensating differentials are estimated in a regression with only individual fixed effects and occupation-year fixed effects. The IV estimates are very similar to our main results, suggesting that our model is robust to different specifications of α it .
We also look at the effect of our weighting method on the estimates. Recall that we weight each observation by the inverse of the standard error of the estimated compensating differentials. In column (7) of Table 4 , we do not use these weights obtained from the first step of the two-step estimation procedure to see if our estimates are driven by these weights. We do, however, still use the PSID sample weights. The results are little changed, although the standard errors are slightly bigger. This robustness check suggests that our weighting procedure, while improving the precision of our estimates, is not driving the main results as we would come to the same conclusions without the weighting.
It is well-known that male and female labor markets may have different dynamics.
Hence, we study the male and female samples separately in Panel A of Table 5 . Note that whenever we use a different sub-sample in this paper, we estimate the compensating differentials using only the relevant sub-sample. In other words, we estimate compensating differentials separately by gender here. Also, the tax instruments are formed using only the relevant sub-sample. The IV estimate of the key coefficient is higher for women than men, though this difference is not statistically significant. The results suggest that women and men are similarly responsive to tax changes when it comes to wage-amenity decisions.
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The literature on the tax elasticity of working hours and labor force participation typically finds that women are more responsive than men. However, it is not clear that this result should extend to the wage-amenity margin. Men's occupation choice sets may have a higher variation in amenities than women's. For example, Hersch (1998) documents that jobs with high injury rates are male-dominated. This difference suggests that men may be actively choosing between safe and risky jobs while women are less likely to make a job decision along the safety margin, regardless of taxes.
We have so far focused on a 3-year interval length in studying job switching.
Even though the 3-year interval length is our preferred specification because it allows the worker ample time to respond to taxes by searching and moving to a different occupation, we believe the adjustment time itself is of interest. In Panel B of Table 5 , we present IV results using 1-, 2-, 3-and 4-year intervals. The estimate of β 1 is small and statistically insignificant in the 1-year interval specification. However, it is positive and statistically significant in the 2-, 3-, and 4-year specifications. This pattern suggests that the occupation adjustment is not immediate, but that by the second year, the full adjustment has occurred. Figure 1 shows that younger workers change jobs more often than older workers.
We might think the tax elasticity of occupational choices may also differ by age. In Panel C of Table 5 , we cut the sample into "young" (age 25-34) and "old" (age 35-55) to explore the potential heterogeneity across age groups. As mentioned before, the compensating differentials and tax instruments are generated using only the sub-sample in question.
We find evidence suggesting that older workers are more responsive to tax changes than younger workers, although the two are not statistically different. This finding suggests that our main results are not being driven by young workers, as some might expect. Even though young workers are more likely to change occupations, they do not seem to be more responsive to taxes when making these changes. This may be because older workers understand their marginal tax rates better than younger workers.
Further Discussion
A few features of our empirical strategy are worth mentioning. Compared to the natural tendency to use an indicator variable for "changing jobs" to study how taxes affect job turnover, our approach uses compensating differentials instead and we model the substantial occupation misclassification as classical measurement error in the dependent variable.
For the measurement error in the estimated compensating differentials to bias our estimates, it has to be systematically correlated with both the change in the marginal tax rate experienced by the worker and the worker's subsequent decision to switch jobs. Because our main specification controls for occupation-year fixed effects, such correlations have to hold within an occupation-year to break our identification, which seems unlikely.
One reason why our estimated compensating differentials may vary across occupations is because workers in different occupations value the amenities differently. The value is partially a function of the preferences of the workers in that occupation. Workers are likely to have heterogeneous preferences for specific amenities, and they may sort into different occupations based on these preferences. For example, teachers may value on-the-job safety differently than engineers. We are not using the average valuation of on-the-job safety among all workers. Instead, we care about the empirical market valuation of amenities among workers in that specific occupation. This is what we estimate and use.
Moreover, the dependent variable in our main specification is not the difference in compensating differentials of two random occupations, but the difference for the new occupation and the old occupation chosen by individual i. Such "selection," however,
should not introduce bias in our estimates. The individuals in an occupation are likely good fits for that occupation relative to the average worker in the labor market. But because we include occupation-year fixed effects and only compare workers within the same occupation in the same year, the individual wage component (μ ijt ) is the individual's "fit" relative to the other workers in that occupation. Therefore, there should be no systematic bias introduced at the occupation level.
Another benefit of our approach is that we explicitly estimate a parameter of economic interest. This point can best be illustrated by introducing an instructive framework. Denote I as the total income, which is the sum of labor income L and capital income K. Denote s L and s K as the share of labor income and capital income respectively. As discussed before, a vast literature has attempted to estimate the elasticity of taxable income with respect to the net-of-tax rate I,1−τ . This aggregate elasticity is a weighted average of the labor income elasticity and capital income elasticity:
Labor income can be expressed as L = wh where w is the hourly wage rate and is modeled by equation (3) and h is number of hours worked. We can write the labor
The above equation indicates that the elasticity of labor income consists of three components. The first component is the elasticity of the individual-specific return (the elasticity of the wage holding the compensating differential constant). Workers may decide to work harder when the tax rate changes, so we can think of this term as an elasticity of "effort." The second component is the choice of compensating differentials or amenities (the elasticity of the wage holding effort and skill constant). This is the margin we study.
The third component is the hours worked. By focusing on wages and compensating differentials, we are able to quantify the relative importance of w,1−τ |α in the tax elasticity of labor income.
Conclusion
Taxes can affect occupational choice by distorting the return to taxable compensation (wages) relative to non-taxable compensation (amenities). In this paper, we study the effect of tax changes on wage-amenity decisions where amenities are defined in a broad and agnostic manner. Job-specific amenities include both observable characteristics such as health insurance provision and unobservable characteristics such as stress and workplace environment. We introduce a two-step estimation procedure and use compensating differentials as the summary statistic of all amenities associated with a job. We believe that this methodology offers a fruitful means of characterizing the amenity decision faced by workers and can be extended to other contexts where occupational choice or amenities play a significant role.
We find that when the net-of-tax rate increases, workers keep a higher fraction of his wage earnings and he moves to higher wage jobs, implicitly receiving fewer amenities.
We estimate a statistically significant compensated elasticity of 0.03, suggesting that a 10 percent increase in the marginal net-of-tax rate leads workers to choose an occupation with a 0.3 percent higher wage. This paper contributes to the tax literature on several fronts.
First, we look beyond working hours and labor force participation and provide evidence on other aspects of labor supply. Second, this paper complements existing studies by looking at all amenities associated with a job as opposed to one single dimension of amenities.
In summary, we show that occupational choice is an important mechanism of distortion resulting from income taxes that has been generally ignored by the literature. Our paper focuses on this important margin and provides critical evidence for the understanding of how taxes impact economic welfare.
Although this paper shows that income taxes indeed affect occupational choices through the wage-amenity tradeoff, the field calls for more studies on the link between income taxes and occupational choices using other data sets and methods. Additionally, many other interesting and important research questions in this area awaits for more attention from researchers, including the effect of taxes changes on the provision of amenities by employers, the tax distortion on education attainment, and the effect of income taxes on workers' effort levels. Note: The dependent variable is the difference in predicted compensating differentials between the old and new occupations at time t. Covariates included but not shown in this table are gender, race, education, job tenure, job tenure squared, number of dependents, marital status, age group fixed effects, and occupationyear fixed effects. Standard errors in parentheses are clustered by occupation and individual using the two-way clustering method. Significance levels: * 10%, ** 5%, *** 1%. Note: The dependent variable is the difference in predicted compensating differentials between the old and new occupations at time t. Covariates included but not shown in this table are gender, race, education, job tenure, job tenure squared, number of dependents, marital status, age group fixed effects, and occupation-year fixed effects. Standard errors in parentheses are clustered by occupation and individual using the two-way clustering method. Significance levels: * 10%, ** 5%, *** 1%.
